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Non - Final 

This action is in response to applicants RCE filed on 3/22/08. 

Response to amendment 

The applicants arguments have been fully considered, and are only found persuasive to the 
extent that new reference Wulf et al. (U.S. Patent No. 6,154,826) in combination with Delvaux et 
al. (U.S. Patent No. 6,971,057) teaches for comparing the size of the cache memory with a 
product of the data length, N and an desired interleaving/de-interleaving depth, D to produce a 
control signal (column 3, lines 39-62), (column 6, line 50 - column 7, line 11), (column 7, lines 
47-58), (column 8, lines 24-30), (column 9, lines 19-27), (column 9, lines 42-52), (column 10, 
lines 16-41), (column 14, line 66 - column 15, line 9), (column 20, lines 13-32) and (column 22, 
lines 42-48). 
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Response to applicants remarks 



On page 10, the applicant states claim 1 patently defines over the prior art of record for at least 
the reason that the prior art of record fails to disclose the features emphasized above. 

The Examiner agrees with the statement, however would like to point out new reference Wulf et 
al. (U.S. Patent No. 6,154,826) in combination with Delvaux et al. (U.S. Patent No. 6,971,057) 
teaches comparing the size of the cache memory with a product of the data length, N and an 
desired interleaving/de-interleaving depth, D to produce a control signal (column 3, lines 39-62), 
(column 6, line 50 - column 7, line 11), (column 7, lines 47-58), (column 8, lines 24-30), (column 
9, lines 19-27), (column 9, lines 42-52), (column 10, lines 16-41), (column 14, line 66 - column 
15, line 9), (column 20, lines 13-32) and (column 22, lines 42-48). 



35 U.S.C. 103 Rejection 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having 
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ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

Claims 1 - 21 and 23-26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Delvaux et al. (U.S. Patent No. 6,971 ,057) in view of Wulf et al. (U.S. Patent No. 
6,154,826). 



With respect to claims 1 and 12, the Delvaux et al. reference teaches a main memory for storing 
a plurality of bytes, each at a separate address (column 3, lines 21-37); a cache memory for 
storing a plurality of bytes, each at a separate address, wherein the size of the main memory is 
larger than that of the cache memory (column 10, line 56 - column 1 1 , line 27) and (column 3, 
lines 1 1-37); writing bytes of each first word into either the main memory or the cache memory 
(column 12, lines 34-51); for transferring bytes between the main memory and the cache 
memory according to the control signal (column 1 1 , lines 1 5-21 ); for reading bytes out of the 
cache memory or the main memory and forming each second word there from according to the 
control signal such that each second word comprises bytes of more than one of the first words 
(column 12, line 52 - column 13, line 11), (column 21, lines 1-29). The Delvaux et al. reference 
does not teach coupled to the main memory and the cache memory, for comparing the size of 
the cache memory with a product of the data length, N and an desired interleaving/de- 
interleaving depth, D to produce a control signal. The Wulf et al. reference teaches coupled to 
the main memory and the cache memory, for comparing the size of the cache memory with a 
product of the data length, N and an desired interleaving/de-interleaving depth, D to produce a 
control signal (column 3, lines 39-62), (column 6, line 50 - column 7, line 11), (column 7, lines 
47-58), (column 8, lines 24-30), (column 9, lines 19-27), (column 9, lines 42-52), (column 10, 
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lines 16-41), (column 14, line 66 - column 15, line 9), (column 20, lines 13-32) and (column 22, 
lines 42-48). Thus, it would have been obvious to one ordinary skill in the art at the time of the 
invention was made to have combined the references Delvaux et al. and Wulf et al. to 
incorporate coupled to the main memory and the cache memory, for comparing the size of the 
cache memory with a product of the data length, N and an desired interleaving/de-interleaving 
depth, D to produce a control signal into the claimed invention. The motivation for coupled to the 
main memory and the cache memory, for comparing the size of the cache memory with a 
product of the data length, N and an desired interleaving/de-interleaving depth, D to produce a 
control signal is because to get the best performance out of such a system, advantage must be 
taken of the architecture's available concurrency (column 2, lines 49-51 - Wulf et al. reference). 

With respect to claim 2, the Delvaux et al. reference teaches wherein the cache memory 
And the control circuit are implemented within a single integrated circuit (see Fig. 6), 
(column 11, line 66 - column 12, line 12); and wherein the main memory is external to the 
IC (column 12, lines 27-330. 

With respect to claim 3, the Delvaux et al. reference teaches wherein the control circuit 
operates in a burst read mode in which it reads bytes stored at a plurality of sequential 
addresses of the main memory whenever it read accesses the main memory (column 1, 
lines 17-22), (column 2, lines 18-40), and column 2, line 41 - column 3, line 7); wherein the 
control circuit operates in a burst mode in which it writes bytes to a plurality of sequential 
adresses of the main memory whenever it write accesses the main memory (column 1, lines 
17-220, (column 2, lines 18-40) and column 2, line 41 - column 3, line 7); wherein the 
control circuit independently read and write accesses each individual addrress of the cache 
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memory whenever it reads a byte from or writes a byte to the cache memory (column 11, 
lines 28-55). 

With respect to claim 4, the Delvaux et al. reference teaches wherein the control circuit 
writes bytes of each first word into the main memory so they are addressed in the main 
memory in an order in which those bytes appear in the first word (column 12, lines 34 - 40); 
wherein the control circuit reads bytes out of the main memory and writes them to the cache 
memory (column 12, lines 40-51 ); wherein the memory control circuit forms each second 
word from bytes it reads out of the cache memory (column 14, lines 24 - 46). 

With respect to claim 5, the Delvaux et al. reference teaches wherein the control circuit 
writes bytes of each first word into the cache memory (column 13, lines 6-11); wherein the 
control circuit reads bytes of the first words out of the cache memory and writes them to the 
main memory such that they are addressed in the main memory in an order in which they 
are to appear in the second words (column 14, lines 34-46); and wherein the control circuit 
forms each second word from bytes it reads out of the cache memory and the main memory 
(column 11, lines 28-30), (column 14, lines 24-46). 

With respect to claim 6, the Delvaux et al. reference teaches an input buffer for receiving 
and storing bytes forming each first word (column 17, lines 50-55); wherein the control circuit 
reads bytes forming each first word from the input buffer (column 1 1 , lines 37- 41 ); and 
writes them to the main memory so that they are addressed in the main memory in an order 
in which the bytes appear in that first word (column 12, lines 34-51); and also reads bytes 
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forming first words out of the input buffer and writes them to the cache memory (column 1 1 , 
lines 51-55); and an output buffer, wherein the control circuit forms the second words in the 
output buffer by reading bytes out of the cache memory and writing them into the output 
buffer (column 1 1 , lines 28-55). 

With respect to claim 7, the Delvaux et al. reference teaches an input buffer for receiving 
and storing each first word (column 17, lines 50-55), wherein the control circuit transfers 
bytes forming each first word from the input buffer to the cache memory (column 1 1 , lines 
51-55); an output buffer, wherein the control circuit forms the second words in the output 
buffer by reading bytes out of the main memory and out of the cache memory and writing 
them into the output buffer (column 11, lines 28-55). 

With respect to claim 8, the Delvaux et al. reference teaches wherein the control circuit 
writes every byte of each first word into the main memory (column 11, lines 37-55), (column 
14, lines 7-16). 



With respect to claim 9, the Delvaux et al. reference teaches wherein the control circuit 
writes some, but less than all, bytes of each first word into the main memory (column 8, lines 
41-63). 
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With respect to claim 10, the Devlaux et al. reference teaches wherein the control circuit 
writes every byte of each first word into the main memory (column 11, lines 37-55), 9column 
14, lines 7-16). 

With respect to claim 1 1 , the Delvaux et al. reference teaches wherein the control circuit 
writes some, but less than all, bytes of each first word into the main memory (column 8, lines 
41-63). 

With respect to claim 13, the Devlaux et al. reference teaches wherein a plurality of 
bytes are read from a plurality of sequential addresses of the main memory in a burst read 
mode of accessing the main memory whenever the main memory is read accessed (column 

1, lines 17-22), (column 2, lines 18-40), and column 2, line 41 - column 3, line 7); wherein 
the plurality of bytes are written to a plurality of sequential addresses of the main memory in 
a burst mode whenever the main memory is write accessed column 1 , lines 1 7-220, (column 

2, lines 1 8-40) and column 2, line 41 - column 3, line 7); wherein a single address of the 
cache memory is independently read or write accessed whenever the cache memory is read 
or write accessed (column 11, lines 28-55). 

With respect to claim 14, the Devlaux et al. reference teaches wherein the step of writing 
bytes of each first word into the main memory so that they are addressed in the main 
memory in an order in which those bytes appear in that first word (column 12, lines 34-51); 
wherein the step of transferring comprises reading bytes out of the main memory and writing 
them to the cache memory (column 11, lines 51-55); wherein he step of reading comprises 
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forming each second word from bytes read out of the cache memory (column 1 1 , lines 28- 
55).. 

With respect to claim 15, the Delvaux et al. reference teaches wherein the step of writing 
comprises writing bytes of each first word into the cache memory (column 13, lines 6-11); 
wherein the step of transferring comprises reading bytes out of the cache memory and 
writing them to the main memory (column 14, lines 34-46); and wherein thhe step of reading 
comprises forming each second word from bytes read out of the cache memory and the 
main memory (column 11, lines 28-30), (column 14, lines 24-46). 

With respect to claim 16, the Delvaux et al. reference teaches storing bytes forming each 
first word in an input buffer (column 17, lines 50-55); reading bytes of each first word stored 
in the input buffer and writing them to the main memory (column 1 1 , lines 41-55); reading 
selected bytes of each first word stored in the input buffer and writing them to selected 
addresses of the cache memory (column 12, lines 34-51); wherein the step of transferring 
comprises reading bytes out of the main memory and writing them into a cache memory 
(column 1 1 , lines 51-55); wherein the step of writing comprises reading bytes forming the 
second word out of the cache memory and writing them into an output buffer (column 11, 
lines 28-55). 

With respect to claim 17, the Delvaux et al. reference teaches storing bytes forming the 
first word in an input buffer (column 17, lines 50-55); reading bytes of the first word from the 
input buffer and writing them to the cache memory (column 11, lines 51-55); wherein the 
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step of transferring comprises reading bytes forming the first word out of the cache memory 
and writing them to the main memory (column 14, lines 34-46); reading bytes forming the 
second word out of the main memory and out of the cache memory (column 1 1 , lines 28- 
30), (column 14, lines 24-46); and writing them into an output buffer to form the second word 
in the output buffer (column 11, lines 28-55). 

With respect to claim 18, the Delvaux et al. reference teaches reading bytes of the step 
of writing comprises reading all bytes of the first word out of the input buffer and writing them 
into the main memory (column 11, lines 37-55), (column 14, lines 7-16). 

With respect to claim 19, the Delvaux et al. reference teaches reading less than all bytes 
of the first word out of the input buffer and writing them to the main memory (column 8, lines 
41-63). 

With respect to claim 20, the Delvaux et al. reference teaches reading all bytes of the 
first word written into the cache memory back out of the cache memory and writing them to 
the main memory (column 14, lines 34-46). 

With respect to claim 21, the Delvaux et al. reference teaches reading less than all of the 
bytes of the first word written into the cache memory back out of the cache memory and 
writing them into the output bufer (column 11, lines 28-55). 
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With respect to claims 23 and 25, the Delvaux et al. reference teaches wherein the size 
of the cache memory is not smaller than a product of a maximum of the interleaving/de- 
interleaving depth and a number of bytes read from or written to sequential addresses of the 
main memory during each read or write access (column 3, lines 11-37). 

With respect to claims 24 and 26, the Delvaux et al. reference teaches wherein the size 
of the main memory is not 20 smaller than a product of a largest allowable interleaving/de- 
interleaving depth and a largest allowable byte width of code word (column 3, lines 1 1-37). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Enam Ahmed whose telephone number is 571-270-01729. The 
examiner can normally be reached on Mon-Fri from 8:30 A.M. to 5:30 P.M. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Louis Jacques Jacques, can be reached on 571-272-6962. 

The fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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